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\& Docket No.: 392.1530 ^ ^ 

THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re the Application of: 

. u l . lcuieA . , MAY 1 8 2004 

Nobuaki IEHISA, et al. 

Serial No. 08/973,424 Group Art Unit: Unknown 

Confirmation No. Unknown 

Filed: December 8, 1997 Examiner: Unknown 

For: SLAB TYPE SOLID-STATE LASER OSCILLATING DEVICE 

PETITION REQUESTING U.S. PTO TO LOCATE FILE AND ISSUE FILING RECEIPT 



Attention: Office of Petitions 
Commissioner for Patents 
PO Box 1450 

Alexandria, VA 22313-1450 



Sir: 

As will be apparent from the Declaration of Applicant's counsel's manager of the 
docketing department, Mr. Victor Del Rio, the application was received by the U.S. Patent 
and Trademark Office on December 8, 1997 and assigned Serial Number 08/973,424. The 
date-stamped post cards are attached to Mr. Del Rio's Declaration, together with a 
complete copy of the application as filed. 

On March 31, 1999 and November 18, 2002, Applicant submitted Information 
Disclosure Statements. Copies of the date-stamped postcards and Information Disclosure 
Statements are also enclosed. 

Applicant filed a Status Inquiry Letter, copy attached, on June 13, 2000. Applicant 
filed a second Status Inquiry Letter on August 9, 2001 andmmm^m^pm^hmWls^^ 
attached. Applicant filed a third Status Inquiry Letter on No^g|T]^^r^ 8 ^p^n^J^ d 3tfr3424 
stamped postcard is attached. 

81 FC:1617 130.88 Dft 



mptrer/m irm 

It is earnestly requested that Officials of the U.S. Patent and Trademark Office 
review this matter and determine the status of this application and thereafter issue an 
Official Filing Receipt. 



Date: 



1201 New York Ave, N.W., Suite 700 
Washington, D.C. 20005 
Telephone: (202)434-1500 
Facsimile: (202)434-1501 



Respectfully submitted, 
STAAS & HALSEY LLP 




James D. Halsey, Jr. 
Registration No. 22,729 
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Examiner: 



mtlUHQjm 1 1 AUG 2003 

Docket No. 0392.1530 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
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KARUBE, NORIO 
Serial No.: 08/973,424 
Filed: December 8, 1997 
For: SLAB TYPE SOLID-STATE LASER OSCILLATING DEVICE ) 

DECLARATION OF VICTOR DEL RIO 

Honorable Commissioner 
of Patents & Trademarks 
Washington, D. C. 20231 

Sir: 

I, VICTOR DEL RIO, declare that: 

1 . 1 have been employed in the Docketing Department of the firm of Staas & Halsey since July 21 , 1997, and 
my title is Manager of Docketing Department. 

2. 1 am directly responsible for docketing all incoming USPTO correspondence, and for making note of such 
correspondence and the due date for any response due, by the Docketing Department. 

3. During the regular course of business, the USPTO mail received at Staas & Halsey is first opened and 
date-stamped, and separated into a specific file. The USPTO mail file is then passed directly to me in the Docketing 
Department. I check each piece of USPTO mail against our Docketing database by docket number and serial number. 
Any USPTO correspondence which requires a response is docketed in our Docketing database. Only then is the 
correspondence passed to the responsible attorney. 

4. Attached hereto are copies of our Docketing database, for the above-identified application. 

5. 1 further declare that all statements made herein of my knowledge are true, and all statements made herein 
on information and belief are believed to be true; and further that these statements have been made with the knowledge 
that willful false statements and the like so made punishable by fine pv imprisonment, or both, under Section 1001 of 
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Title 18 of the United States Code, and that such willful false statement may jeopardize the validity of this application 
and any patent issuing hereon. 




VICTOR DEL RIO 
( Docketing Manager) 
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Due Date: 



Nobuaki EEHISA, et al. 

SLAB TYPE SOLID-STATE LASER OSCILLATING DEVICE 
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December 8, 1997 
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j Title: 
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j Filing Date: 
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To be assigned 
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Nobuaki I EH ISA, et al. 
08/973,424 

SLAB TYPE SOLID-STATE LASER OSCILLATING DEVICE 
December 8, 1997 
392.1 530/JDH:mbs 




M48BM'dRfl7Ere 1 ] AUG 2003 



Docket No.: 392.1530/JDH 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Patent Application: 
Nobuaki IEHISA, et al. 

Serial No.: 08/973,424 Group: Unassigned 

Filed: December 8, 1997 Examiner: Unassigned 

Title: SLAB TYPE SOLID-STATE LASER OSCILLATING DEVICE 

THIRD 

STATUS INQUIRY LETTER 

Honorable Commissioner of 

Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

Applicant respectfully requests the status of the above-identified patent application, 
Including an indication as to when the next communication can be expected. 

Respectfully submitted, 
STA^S & VdALSEY LLP 



Date: November 5. 2002 By: 



James D. Halsey, Jr. 
Registration No. 22,729 

Suite 500 

700 Eleventh Street, N.W. 
Washington, D.C. 20001 
Telephone: (202)434-1500 




Please Date Stamp and return 
SECOND STATUS INQUIRY LETTER 
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08/973,424 

SLAB TYPE SOLID-STATE LASER OSCILLATING DEVICE 
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392.1 530/JDH:mbs 
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Docket No.: 392.1 530/JDH 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Patent Application: 
Nobuaki IEHISA, et al. 

Serial No.: 08/973,424 Group: Unassigned 

Filed: December 8, 1997 Examiner** Unassigned 

Title: SLAB TYPE SOLID-STATE LASER OSCILLATING DEVICE 

SECOND 
STATUS INQUIRY LETTER 



Honorable Commissioner of 

Patents and Trademarks 
Washington, D.C. 20231 

Sir 

Applicant respectfully requests the status of the above-identified patent application, 
including an indication as to when the next communication can be expected. 

Respectfully submitted, 
HALSEY LLP 



Date: August 8. 2001 



Suite 500 

700 Eleventh Street, N.W. 
Washington, D.C. 20001 
Telephone: (202)434-1500 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Patent Application: 
Nobuaki IEHISA, et al. 

Serial No.: Unassigned Group: Unassigned 

Filed: December 8, 1997 Examiner: Unassigned 

Title: SLAB TYPE SOLID-STATE LASER OSCILLATING DEVICE 

STATUS INQUIRY LETTER 

Honorable Commissioner of 

Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

Applicant respectfully requests the status of the above-identified patent application, 
including an indication as to when the next communication can be expected. 



Date: June 12. 2000 



700 Eleventh Street, N.W\ 
Washington, D.C. 20001 
Telephone: (202)434-1500 
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Due Date: 
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APPLICANT(S): Nobuaki IEHISA, et al. 

SERIAL NO: 08/973,424 
CONFIRMATION NO. 

TITLE: SLAB TYPE SOLID-STATE LASER OSCILLATING DEVICE 

FILING DATE: December 8, 1997 

DOCKET NO: 392.1530/JDH:mbs 

DUE DATE: February 5, 2003 



ise Date Stamp and return 

, Form PTO 1449 & Copies of JP 06-268289, JP 07-099358, JP 04-259275 and English translation, 
FEE 

S LICANT(S): Nobuaki IEHISA, et al. 
*IAL NO: 08/973,424 
MFIRMATION NO. 

LE: SLAB TYPE SOLID-STATE LASER OSCILLATING DEVICE 

NG DATE: December 8, 1 997 

CKETNO: 392.1 530/JDH:mbs 

= DATE: February 5, 2003 




Docket No. 392.1 530/JDH 

IN THE UnWd STATES PATENT AND TRADEI\Wk tJJQC/ 9 73 £4 

In re Patent Application of: 

miS n&iPGT/FTQ 1 l AUG 

Nobuaki IEHISA, et al. 

Group Art Unit: To Be Assigned 

Serial No.: To Be Assigned 

Examiner: To Be Assigned 

Filed: December 8, 1997 

For: SLAB TYPE SOLID-STATE LASER OSCILLATING DEVICE 

INFORMATION DISCLOSURE STATEMENT 

Honorable Commissioner of 

Patents & Trademarks 
Washington, D.C. 20231 

Sir: 

In accordance with the duty of disclosure provisions of 37 C.F.R. §1.56, there is hereby provided 
certain information which the Examiner may consider material to the examination of the subject U.S. patent 
application. It is requested that the Examiner make this information of record if it is deemed material to the 
examination of the application. 

1 . Enclosures accompanying this Information Disclosure Statement are: 
1a. [X] Form PTO-1 449. 

1b. [X] Copies of publications. 

1c. [X] An English language copy of search report{s) from a counterpart foreign application or 
PCT International Search Report. 

1 d. [ ] Explanations of relevancy (ATTACHMENT 1 (d), hereto) or English language abstracts of 
the non-English language publications. 

1e. [ ] List of Copending Applications {ATTACHMENT 1(e), hereto). 

2. [X] This Information Disclosure Statement is filed under 37 C.F.R. § 1.97(b) before the latter of three 

months after the U.S. patent application filing date or the first Office Action on the merits. 
Accordingly, no fee or certification is required. 

3. [ ] This Information Disclosure Statement is filed under 37 C.F.R. § 1 .97(c) after the first Office Action 

on the merits, but before a Final Office Action or a Notice of Allowance. 

\ 

(Check either Item 3a or 3b) 

3a. [ ] The Certification Statement in Item 5 below is applicable. Accordingly, no fee Is 
required. 
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°1992, 1993 Staas & Halsey 
{Form-Post USPA filingl 
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3b. [ ] The OOO fee set forth in 37 C.F.R. §1.1 7(p; accordance with 37 C.F.R. § 1 .97( c ) 
[ ] eMrosed. 

[ ] to be charged to Staas & Halsey Deposit Account No. 19-3935. 



(/tern 3b to be checked if any reference known for more than 3 months) 



4. [ ] This Information Disclosure Statement is filed under 37 C.F.R. § 1.97(d) after Final Office Action or 
Notice of Allowance, but before payment of Issue Fee. 

4a. [ ] The Certification Statement in Item 5 below is applicable. Accordingly, no fee is 
required. 

4b. A Petition to the Commissioner is hereby made under 37 C.F.R. § 1.97(d) to request 
consideration of this Information Disclosure Statement. The $1 30.00 fee set forth in 37 C.F.R. 
§1.17(i)(1) is: 
[ ] enclosed. 

[ ] to be charged to Staas & Halsey Deposit Account No. 19-3935. 



The Certification Statement in Item 5 below is applicable. 
5. [ ] Certification Statement (applicable if Item 3a or Item 4 is checked) 

{Check either item 5a or 5b) 



5a. [ ] In accordance with 37 C.F.R. §1. 97(e)(1), it is certified that each item of information 
contained in this Information Disclosure Statement was cited in a communication from 
a foreign patent office in a counterpart foreign application not more than three months 
prior to the filing of this Information Disclosure Statement. 

5b. [ ] In accordance with 37 C.F.R. § 1.97(e)(2), it is certified that no item of information 
contained in this Information Disclosure Statement was cited in a communication from 
a foreign patent office in a counterpart foreign application or, to the knowledge of the 
undersigned after making reasonable inquiry, was known by any individual designated 
in 37 C.F.R. § 1.56(c) more than three months prior to the filing of this Information 
Disclosure Statement. 



6. [ 1 A continuation application under 37 C.F.R. §1.60 or §1.62 is concurrently filed herewith. 



(Check appropriate Items 6a, 6b and/or 6c) 



6a. [ J A Petition to Withdraw from issue under 37 C.F.R. §1.31 3(b)(5) is concurrently filed 
herewith. A continuation application under 37 C.F.R. §1 .62 after payment of the issue 
fee is proper in accordance with the U.S. Patent & Trademark Office's authorization in 
the Federal Register, Vol. 57, No. 12, January 17, 1992, at page 2032 (Reply to 
Comment 82). 

6b. [ ] Copies of the publications listed on Form PTO-1449 from prior application Serial No. 

, filed on , of which this application claims priority under 

35 U.S.C. §120, have been omitted pursuant to 37 C.F.R. § 1.98(d). 

6c. [ ] Copies of the publications listed on Form PTO-1449 which were not previously cited in 

prior application Serial No. , filed on , of which this application 

claims priority under 35 U.S.C. §120, are provided herewith. 
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7. [ ] This is a Supplerr al Information Disclosure Statement. (( 

7a. [ 1 This S^imental Information Disclofffi8flM€^^^?^^er W ^£.R.^§i. 97(f) 

supplements the Information Disclosure Statement filed on . A bona 

fide attempt was made to comply with 37 C.F.R. § 1 .98, but inadvertent omissions were 
made. These omissions have been corrected herein. Accordingly, additional time is 
requested so that this Supplemental Information Disclosure Statement can be considered 
as if properly filed on . 

7b. [ ] This Supplemental Information Disclosure Statement is timely filed within one (1 ) month 

of the U.S. Patent & Trademark Office Notice under 37 C.F.R. 

§1.97(i). 



8. [X] In accordance with 37 C.F.R. § 1 .98, a concise explanation of what is presently understood to be the 
relevance of each non-English language publication is: 



(Check Item 8a, 8b or 8c) 

8a. [X] satisfied because all non-English language publications were cited on the enclosed 
English language copy of the PCT International Search Report or the search report from 
a counterpart foreign application indicating the degree of relevance found by the foreign 
office. See U.S. Patent & Trademark Office's authorization in the Federal Register, Vol. 
57, No. 12, January 17, 1992, at page 2031 (Reply to Comment 68). 

8b. [ ] set forth in the application. 

8c. [ J enclosed as an attachment hereto. 

9. The Commissioner is authorized to charge any additional fee required or credit any overpayment for 

this Information Disclosure Statement and/or Petition to Staas & Halsey Deposit Account 
No. 19-3935. 



10. No admission is made that the information cited in this Statement is, or is considered to be, material 
to patentability nor a representation that a search has been made (other than a search report of a 
foreign counterpart application or PCT International Search Report if submitted herewith). 37 C.F.R. 
§§ 1.97(g) and (h). 



700 Eleventh Street, N.W. 
Suite 500 

Washington, D.C. 20001 
(202) 434-1500 
Date: March 31 , 1999 
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ABSTRACT 



In a glass laser system, the laser glass is in *he shape of 
an elongated slab, which is excited by being irradiated 
through the larger sidewalls thereof. A calcite block 
plate in combination with quarter and half wave plates 
laterally shift the laser rays in the laser cavity to com- 
pensate for a positive lens effect caused by one dimen- 
sional thermal gradient in the laser glass. The calcite 
block and quarter and half wave plates also function 
to polarize the laser rays to have their E vectors paral- 
lel with the larger sidewalk of the slab. 

14 Claims, 2 Drawing Figures 
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SLAB LASER SYSTEM WITH MEANS TO . of the thermal gradient. This method of compensation 

OVERCOME THE POSITIVE LENS EFFECT has the disadvantage that it compensates for only one 

CAUSED BY THE THERMAL GRADIENT IN THE set of operating conditions. A zoom telescope could be 

LASER ROD used jn the laser cavity to counteract the effects of ther- 

5 mal lensing but the telescope requires continuous reset- 

BACKGROUND OF THE INVENTION tin £ M ^ operating conditions change. 



This invention relates to glass laser systems and, 
more particularly, to a glass laser system with means to 
overcome the positive lens effect which arises from the 
thermal gradient in the laser rod. 

A conventional laser is excited to a state in which it 
will amplify light by periodically or continuously illumi- 
nating the rod with high intensity flashlamps. This exci- 
tation process is called pumping and the light which ex- 
cites the laser material is called pump light. The light 
which the laser material amplifies is called laser light. 

The pumping of a glass laser rod introduces heat into 
the rod approximately uniformly per unit volume 
throughout the rod. Yet heat is extracted from the rod 
only from the surface of the rod. As a result, in a round 
glass laser rod of the conventional configuration having 
an external length much longer than its diameter, a ra- 
dial thermal gradient is built up. The radial thermal gra- 
dient results in a radial gradient in the index of refrac- 
tion within the laser rod with the index being higher at 
the center of the rod than it is at the surface of the rod. 
As a result, the rod acts as a positive lens upon the laser 
beam and operates to focus on the laser beam in the 
center of the laser rod. 

The focusing of the laser beam by the laser rod is un- 
desirable because the volume in which the laser action 
takes place is reduced thus reducing the efficiency of 
the rod. Moreover, the spread of the laser beam pro- 
duced by the rod is increased. In most laser applica- 
tions, minimum beam spread is desired at the target re- 
ceiving the laser beam in order to deliver maximum en- 
ergy to the target. In addition, because of the positive 
lens action of the laser rod, the laser beam can collapse 
into a destructive filament as a result of self-focusing 
of the laser beam. Self-focusing of a laser beam causing 
the laser beam to collapse into a destructive filament 
occurs because the index of refraction in material, in 
general, is increased by the high intensity electric field 
present in the laser beam. The intensity of a laser beam 
is usually highest in the center and varies with a gauss- 
ian distribution from the center outwardly. As a result, 
the index of refraction in general will be higher at the 
center of the medium through which the beam is pass- 
ing than it will at the edge. If the increase in the index 
of refraction with the electric field in the laser beam is 
high enough, the beam will collapse due to the resulting 
dynamic positive lensing effect into a diffraction lim- 
ited filament. At this point, the power density in the 
laser beam will exceed the damage threshold of the ma- 
terial and a fine fossil record is left where the laser 
beam passes through the material. The self-focusing re- 
sulting in the laser beam collapse will occur at a much 
lower threshold when even a small amount of positive 
lens power is initially present in the material. Thus, the 
presence of the thermal radial gradient will lower the 
threshold at which this beam collapse occurs. 

In the glass lasers of the prior art, a number of ap- 
proaches have been employed' to overcome the prob- 
lem of thermal lensing such as introducing into the cav- 
ity negative lenses to counteract the positive lens effect 



SUMMARY OF THE INVENTION 

The present invention provides an entirely different 

10 approach to the problem of thermal lensing. In accor- 
dance with the present invention, the laser glass instead 
of being in the shape of a round rod is in the form of 
an oblong slab which is pumped by means of flashlamps 

15 located opposite the larger side walls of the slab. As a 
result, the thermal gradient which is produced in the 
laser glass of the slab is approximately one dimensional 
in that it approaches the condition of having the locus 
of the maximum temperature in a plane parallel to the 

20 larger sidewalls of the slab passing through the middle 
of the slab. The temperature gradient decreases from 
the high temperature plane toward the larger sidewalls 
of the slab. As a result, the slab acts like a positive cy- 
lindrical lens tending to focus the laser light toward the 

25 high temperature plane in the middle of the slab. In ac- 
cordance with the present invention, means are pro- 
vided to cause the laser rays to pass alternately through 
opposite sides of the slab in a manner so that the rays 
near the central high temperature plane in one side of 

30 the slab are near the large sidewall in the other side of 
the slab and vice versa. As a result, each ray passes 
through material of a relatively high index of refraction 
in one side of the slab and through material of a rela- 
tively low index of refraction in the other side of the 

35 slab and in this manner the lens power of the slab is 
cancelled out. 

In a slab laser, the minimum beam divergence is 
achieved for laser rays polarized so that their electric 

4Q field vectors are parallel to the larger sidewalls of the 
slab. The ray transferring means also operates to trans- 
fer rays which do not have such polarization out of the 
cavity. Thus, the system of the present invention also 
reduces beam divergence in a slab laser system. 

45 Accordingly, an object of the present invention is to 
provide an improved glass laser system. 

Another object of the present invention is to over- 
come the problem of thermal lensing in a glass laser 
system. 

50 A further object of the present invention is to provide 
a laser system in which the problem of thermal lensing 
is overcome. 

A still further object of the present invention is to 
overcome the one dimensional thermal gradient that is 
55 produced in a slab type laser system. 

A further object of the present invention is to mini- 
mize beam divergence in a slab laser system. 

Further objects and advantages of the invention will 
become readily apparent as the following description of 
a preferred embodiment unfolds and when taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

65 FIG. 1 is a schematic perspective view of the laser 
system of the present invention; and, 

FIG. 2 is an enlarged plan view of a portion of the sys- 
tem shown in FIG. 1. 
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the desired polarization in the slab 11 will be present. 
Thus, the calcite plate 29 functions as a polarizer to 
limit the laser oscillation to those which provide mini- 
mum beam divergence. 

Because the rays are laterally transferred by the cal- 5 
cite plate 29, the rays which are near the side wall of the 
slab on one side of the slab will be near the center of 
the slab when travelling through the slab on the other 
side of the slab. Moreover, since each ray is laterally 
transferred by an amount equal to one half the slab 10 
width, the distance that each ray is from the sidewall 
on one side of the slab will be equal to the distance that 
this ray is from the center plane 35 on the other side of 
the slab. 

The flashlamps 19 in addition to exciting the laser 15 
material of the slab 11 also introduces heat into the slab 
11 substantially uniformly per unit volume of the slab. 
Heat, however, is removed from the slab only through 
the surfaces of the slab. Since the larger surfaces are 
the surfaces 15 and 17, most of the heat is removed 20 
from the slab through these surfaces. This condition re- 
sults in a thermal gradient being built up in the slab 11 
which is approximately one dimensional perpendicular 
to the plane 35 with the locus of higher temperature 
being at the plane 35. The index of refraction of the 25 
laser glass varies with the temperature, with the highest 
index of refraction being where the temperature is 
highest and the lowest index of refraction being where 
the temperature is lowest. Thus, the one dimensional 
thermal gradient in the slab 11 will cause a one dimen- 30 
sional gradient in tne index of refraction of the slab 11 
with the longest optical path being on the center plane 
35 and the shortest optical paths being near the side- 
walls 15 and 17. This gradient in the index of refraction 
will make the slab 1 1 act as a cylindrical lens tending 35 
to focus the laser light energy on the plane 35. How- 
ever, because of the lateral shifting of the rays with the 
desired polarization provided by the calcite plate 29, 
whereby the rays which are near the sidewall of the slab 
11 when passing through one side of the slab pass 40 
through the other side of the slab near the center of the 
slab and vice versa, all of the rays will travel substan- 
tially the same optical distance in the slab 11 after pass- 
ing through both sides of the slab. Accordingly, the cy- 
lindrical lens effect of the slab for these rays is can- 45 
celled out. Thus, the problem of thermal tensing is 
overcome by using a laser rod in the form of a slab to 
achieve a cylindrical lensing effect and by using the cal- 
cite plate and the quarter and half wave plates to later- 
ally shift the rays. 50 

The above description is of a preferred embodiment 
of the invention and many modifications may be made 
thereof without departing from the spirit and scope of 
the invention which is defined in the appended claims. 55 

I claim: 

1. A laser system comprising an elongated slab of 
laser material having an axis of symmetry extending 
parallel to the longitudinal dimensions thereof, means 
to irradiate said slab with pump light through the larger 
sidewalls thereof, a reflector positioned opposite one 
end face of said slab to reflect laser rays travelling 
through said slab parallel to said axis back into said 
slab, and ray shifting means positioned opposite the 
other end face of said slab to reflect laser rays travelling 
through said slab parallel to said axis back into said slab 
and to shift the rays which are near the center of said 
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slab to be near the sidewalls of said slab and vice versa. 

2. A laser system as recited in claim 1 wherein said 
ray shifting means shifts each ray so that after being 
shifted such ray is the same distance from a larger side- 
wall of said slab that such ray prior to being shifted was 
from a center plane passing through the middle of said 
slab parallel to said larger sidewalls. 

3. A laser system as recited in claim 1 wherein said 
ray shifting means shifts the rays from one side of said 
slab to the other, said sides of said slab being divided 
by a center plane passing through the middle of said 
slab parallel to said larger sidewalls. 

4. A laser system as recited in claim 3 wherein said 
ray shifting means comprises a second reflector facing 
said other end face of said slab, a calcite plate between 
said reflector and said slab oriented to laterally shift 
rays which are polarized so that their E vectors are per- 
pendicular to said center plane, first polarization rotat- 
ing means to rotate 90° the polarization of laser rays 
travelling parallel to said axis between said center plane 
and the plane of one of said larger sidewalls as such 
laser rays travel between said calcite plate and said 
other end face of said slab, and second polarization ro- 
tating means to rotate 90° the polarization of lazer rays 
travelling parallel to said axis between said center plane 
and the plane of the other sidewall of said slab as such 
rays travel from said calcite plate to said second reflec- 
tor and back. 

5. A laser system as recited in claim 4 wherein said 
calcite plate laterally shifts the rays by an amount equal 
to half the thickness of said slab. 

6. A laser system as recited in claim 4 wherein said 
first polarization rotating means comprises a half wave 
plate positioned between said calcite plate and said 
other end face of said slab and extending only from said 
center plane to the plane of one of said sidewalls, and 
wherein said second polarization rotating means com- 
prises a quarter wave plate positioned between said cal- 
cite plate and said second reflector. 

7. A laser system as recited in claim 4 wherein said 
second reflector is parallel to said end face and is co- 
extensive only with the half of said end face between 
said center plane and the plane of said other sidewall. 

8. A laser system as recited in claim 1 wherein said 
laser material is laser glass. 

9. A laser system as recited in claim 1 including 
means to polarize the laser oscillations generated by 
said system to have their E vectors to be parallel to said 
larger sidewalls. 

10. A laser system comprising an elongated block of 
laser material having an axis of symmetry extending 
parallel to the longitudinal dimension thereof, means to 
pump said laser material in a manner to generate an ap- 
proximately one dimensional thermal gradient in said 
block with the locus of high temperature being on a 
plane passing through the middle of said block parallel 
to a pair of sidewalls of said block, a reflector posi- 
tioned opposite an end face of said block to reflect 
laser rays travelling through said block parallel to said 
axis back into said block, and ray shifting means oppo- 
site the other end face of said block to reflect the rays 
travelling through said block parallel to said axis back 
into said block and to laterally shift the rays near said 
center plane to be near said sidewalls and vice versa. 
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induced by the effect of heat lens and further equalize the temperature distribution and 
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